INTRODUCTION
The global financial crisis highlighted the thin line between financial sector and real economy, as financial sector distress transmitted rapidly to the real economy, generating large output losses 25 . Originated in the U.S. subprime lending, the financial crisis became an economic crisis, with the greatest recession since the 1929-1933 crisis. The recent events highlighted the weaknesses of global economy (i.e. large current account deficits, lack of the regulation and supervision) and of the expansionary monetary policy conducted by central authorities for a long period. The low interest rates created vulnerabilities within the financial sector (i.e. excessive liquidity, excessive credit growth, increased risk-taking, increased asset prices) that affected financial stability and increased systemic risks. Before crisis, central authorities were focused to achieve their primary objective of price stability, paying less attention to the effects of low interest rates on financial sector. Financial developments affected real economy through several channels (Alpanda et al. 2014; BIS, 2011) and that countries with better regulations grow faster (Djankov et al., 2006) . The increased prices of houses strengthened the borrowers' balance sheet by increasing their net worth, raising the collateral value and reducing their leverage (borrower balance-sheet channel). This allowed them to qualify for more and greater amounts of loans at lower costs. The housing market saturation in last quarter of 2006 and the increased interest rates by Fed to combat inflation rate, reduced the value of properties and increased the borrowers' loans costs. Due to the additional costs and the imposibility to refinance their credit or sell the property, borrowers began to default on their mortgages. This channel reduces borrowers' wealth and their comsumtion. The bank balance-sheet channel supposes that better-capitalized banks attract funds at cheaper rates, allowing them to lend to households and businesses at reduced rates. During the recent financial crisis, banks had large leverage ratios, funding themselves on wholesale market at reduced costs due to the existance of excesive liquidity. Any solvency or liquidity problems would lead to increases in wholesale funding costs and to the dry up of short-term funding sources. In the summer of 2007, the increasing uncertainty among banks on interbank market regarding their solvency, as a results of their investments in complex financial instruments, conducted to a lack of liquidity that determined banks to liquidate assets and reduce their lending. This reflected into economy through less investments and reduced consumption. Another transmision channel refers to the risk-taking channel or liquidity. Due to the existance of excessive liquidity, the search for higher yields and the belief that the institution is too-big-to-fail, the market participants could engage in riskier activities, whose failure will be suported by contributors, reducing their income.
As monetary policy interest rate reached the zero lower bound in several regions, its influence on the financial and macroeconomic variables was limited. In this case, macroprudential policy should complement monetary policy in achieving macroeconomic and financial stability. The benefits of using both policies to address financial imbalances and price stability concerns are recognized in several papers (Bailliu et al. 2015; Kannan et al. 2012; Angelini et al. 2011 ). Kannan, et al. (2012) and Angelini et al. (2011) sustain that by introducing a macroprudential measure in the monetary policy reaction can improve macroeconomic stability during financial shocks. The ultimate goal of macroprudential policy is to assure the financial system stability, by taking the necessary actions to increase the financial institutions' resilience to shocks and the continuation of credit supply. Therefore, by affecting the availability of credit, macroprudential policy could curb output growth, influencing the households' wealth and company's investments.
Our study seeks to establish the relationship between macroprudential policies and real economy. The importance of a healthier financial sector in assuring a sustainable economic growth is highlighted in various studies (Alpanda et al. 2014; Bailliu et al. 2015 ; ESRB, 2011), as problems from one sector are transmitted to the other through several channels. Our results sustain that macroprudential policies have beneficial effects on economic growth, expressed by the GDP per capita growth rate. On long-term, macroprudential policies adopted to reduce the occurrence of financial crises succeed in influencing, also, the real economy, by assuring a healthier financial-macro economy relationship. Macroprudential policies that target financial institutions have greater impact on real economy compared with borrower-related macroprudential policies. We contribute to the literature by establishing the relationship between a large set of globally adopted macroprudential policies and real economy and the wellbeing of a county's citizens. Further, we contribute in terms of countries included in our analysis, period and variables used to control this relationship.
The remainder of the paper is organized as follows: Section 2 summarizes the review of related literature. Section 3 presents the methodology. Section 4 describes the sample and data. Section 5 reports the empirical results. Section 6 concludes.
LITERATURE REVIEW
Macroprudential policy could generate benefits for the economy by reducing systemic risk in the form of lower probabilities of banking crises and output losses in the event of a crisis or could generate costs from an increase in the cost of intermediation, reducing the provision of credit to the economy (Behn et al. 2016; Arregui et al. 2013 ). The empirical studies provide evidence for the both sides of the story and it only remains to establish the net benefits. The literature offers evidence for a positive impact, improving the economic performance (Boar et al. 2017; Fender and Lewrick, 2016) while there are studies that sustain that these policies could harm economic growth (Sanchez and Rohn, 2016; Kim and Mehrotra, 2017). Boar et al. (2017) found that the more macroprudential policies a country uses, the higher is the growth rate of its per capita GDP and the less volatile its GDP growth. This result is partially confirmed by the study of Kawata et al. (2013) , sustaining that macroprudential policies dampen economic volatility, but at the cost of reducing average economic growth. Sanchez and Rohn (2016) studied the impact of the macroprudential policy index constructed by Cerutti et al. (2017, JFS) on GDP growth, concluding that the use of an additional macroprudential policy is associated with a reduction in the quarterly GDP growth by 0.1 percentage points.
The effects are influenced by the macroprudential instruments used and on how financial institutions meet the additional requirements. Behn et al. (2016) studied the effects of additional capital requirements, concluding that if the additional capital required is achieved by raising and investing equity capital, the GDP responds positively. Further, a resilient banking system, due to higher capitalization levels, reduce the probabilities of banking crises and increase the net benefits. In contrast, if the capital requirements are met through rising lending spread, the GDP growth ranges between -0.05 to -0.15% per annum (Slovik and Cournede, 2011) . These results are confirmed by Angelini et al. (2015) sustaining that each percentage point increase in the capital ratios reflects into a 0.09% loss in the long-term level of output, while liquidity requirements reduce output by 0.08%. There are also evidences of a negative impact of loan-to-value ratio caps on quarterly GDP growth, being associated with a reduction close to 0.5% (Sanchez and Rohn, 2016) .
To sum up, the literature does not offer a conclusive response regarding the impact of macroprudential policy on real economy. The results depend on the macroprudential instruments adopted, bank's business model, country's level of financial development and openness, economy's cycle stage. For economies that are either very open or very financially developed, macroprudential policies tend to be less effective to sustain economic growth (Boar et al. 2017 ). Macroprudential policy is more effective during boom phase, tempering the economic cycle, while in normal times generate a cost in term of reduce average growth (Sanchez & Rohn, 2016 ).
METHODOLOGY
Using country-level data, we assess the effectiveness of macroprudential policies in assuring the long-term economic growth. We analyze the link between macroprudential policy and real economy using the following regression: 
The dependent variable is represented by Annual growth rate of GDP per capita from country j in year t. We used this variable, instead of GDP growth rate for example 26 , to account for each country population's level of prosperity and well-being. Boar et al. (2017) have used this variable in estimating the impact of monetary policy and macroprudential policy on economic development.
The macroprudential policy stance for our sample countries is reflected through a macroprudential policy index. We used the dataset collected by Cerutti et al. (2017) that covers twelve macroprudential instruments. These instruments were coded as a simple binary coding for the period they were in place -from the date that they were introduced until the day they were discontinued. Based on these resulting codes, they constructed an overall macroprudential index (MPI) which is the sum of the scores on all 12 measures. The aggregate macroprudential policy index takes values between 0 and 12. We consider that by using this index in our analysis we will highlight the impact of macroprudential policy on real economy on long-term. Cerutti, Claessens, and Laeven (2017) divided the macroprudential policies into two main categories, based on the transmission mechanism: (1) borrower-related measures that seek to limit the demand for credit and (2) financial-institutions-related measures that constrain bank's supply of credit (see Table 1 ). Borrower-related macroprudential policies influence the amount of credit placed into the economy, as well as the household wealth inequality as it is related to the increases in rents and in the value of land. Lower cost of credit associated to tighten LTV policies can increase wealth inequality (Carpantier et al., 2018) . To estimate the impact of macroprudential measures on GDP per capita growth we control for banking sector-specific and macroeconomic characteristics. Therefore, we add an indicator that accounts for the level of financial intermediation, banking competition, financial stability and, finally, as macroeconomic variables we employ the inflation rate and GDP per capita level. Variables are extracted from World Bank database and their definitions are detailed in Table 2 . To address potential endogeneity issues between macroprudential policy and GDP per capita growth, we use as main estimation method System Generalized Method of Moments. We estimate Equation (1) using System GMM estimator developed by Arellano and Bover (1995) . This method allows controlling for endogeneity bias by including lagged values of the regressors (Roodman 2006 ). Governance variables are considered endogenous, being instrumented with lagged differences from 1 to 2 in the levels equation. The other regressors are considered exogenous and are instrumented with their level. The validity of the instrumental variables set is tested using the Hansen J statistic, while the serial correlation between residuals is assessed using the Arellano-Bond test.
While we are aware that no estimation method could mitigate all the potential endogeneity problems, we used other related estimation methods as robustness assessment. First, we used Panel-Corrected Standard Errors Method (PCSE) that aim to mitigate spatial autocorrelation, contemporaneous correlation of errors across units and heteroscedasticity. Second, our regression specification was estimated using Ordinary Least Square estimation method with country fixed effects (OLS FE), as the above estimation methods are related to OLS method 27 .
4. DATA
Sample
In order to assess the effects of macroprudential policy on real economy we considered 61 countries from 2000 to 2015. We included countries from different areas of development located in Africa, Asia, Australia, Europe and America. Emerging countries have more experience with macroprudential policy, relying on these measures well before crisis to manage the important capital inflows, while advanced economies amplified their adoption when financial crisis manifested. Therefore, our sample allows us to draw a general conclusion regarding the effectiveness of macroprudential policy bringing together different experiences, a variety of instruments and different periods of implementation. For a general picture regarding the number of countries from these areas, please see Table 3 . We analyzed the macroprudential instruments that were implemented during 2000-2015 period. This period consists of the pre-crisis period (2000-2007) that reflects the financial and economic situation before the actual adoption of macroprudential policies in various advanced countries, crisis period (2008-2011) reflecting the period when the majority of analyzed countries started or intensified the adoption of macroprudential policies and post-crisis period (2012-2015) that highlights the effects of the implemented macroprudential policies.
Real economy activity
Financial crisis generated important costs in terms of lost output and high unemployment rates. According to Ollivaud and Turner (2014) the median loss in potential output for 19 OECD countries that experienced a banking crisis over the period 2007-2011 is estimated to be 5.5 percentage points. Countries from European Union suffered more than the USA, as euro zone countries had higher levels of leverage and the expansion of credit was larger than in the USA (Gros & Alcidi, 2010 2004 (3.16%) , while after the crisis the highest value was of only 1.97% achieved in 2011. This shows that the global economy, even if it started to recover, did not reach the precrisis development level.
Macroprudential policy
We used the dataset collected by Cerutti et al. (2017) that covers twelve macroprudential instruments. These instruments were coded as a simple binary coding for the period they were in place -from the date that they were introduced until the day they were discontinued (if this happened during our sample period). Based on these resulting codes, they constructed an overall macroprudential index (MPI) which is the sum of the scores on all 12 measures. The aggregate macroprudential policy index takes values between 0 and 12. We consider that by using this index in our analysis we will highlight the impact of macroprudential policy on real economy on long-term. Cerutti et al. (2017) divided the macroprudential policies into two main categories, based on the transmission mechanism: (1) borrower-related measures that seek to limit the demand for credit and (2) financial-institutions-related measures that constrain bank's supply of credit (please see Table 1 ). Borrowerrelated macroprudential policies influence the amount of credit placed into the economy, as well as the household wealth inequality as it is related to the increases in rents and in the value of land. Lower cost of credit associated to tighten LTV policies can increase wealth inequality (Carpantier et al. 2018 ).
Financial-institutions-related measures target bank's balance sheet influencing the supply of credit to economy. The build-up of additional capital may contain excessively fast credit growth by increasing the cost of granting new loans. In times of financial stress, these resources can be released to avoid a credit crunch and to absorb bank losses. Higher-capitalized banks and banks with higher credit provisions reduce the probabilities of banking crises and increase the net benefits to the real economy.
Macroeconomic and banking sector-specific variables
To estimate the impact of macroprudential measures on GDP per capita growth we control for banking sector-specific and macroeconomic characteristics. Therefore, we add an indicator that accounts for the level of financial intermediation (Domestic credit to private sector/GDP), banking competition (Lerner index), financial stability (Z-score) and, finally, as macroeconomic variables we employ the inflation rate and GDP per capita level. Variables are extracted from World Bank database and their definitions are detailed in Table 1 .
Financial intermediation reflects the process where banks mobilize financial resources and allocate them optimally for investment purposes. A high degree of financial intermediation indicates the existence of a well-functioning financial sector, with credits allocated to profitable investments and increased output levels. The influence of the degree of financial intermediation is greater seen in countries with bank-centered financial systems. The literature offers different opinions regarding the impact of banking competition (Lerner index) on bank's credit supply. Caggiano and Calice (2016) sustain that more competition can reduce the cost of finance and increase the availability of credit, ultimately contributing to stronger economic growth. On the other hand, greater banking competition can make it less attractive for banks to invest in the lending relationship (Chen, 2007) .
Further, we control for the banking system stability, measured using Z-score indicator at the banking system level. We consider that stable banking systems have greater incentives to lend and to loosen credit standards, giving access to credit for a larger range of clients and improving their wealth. In addition, stable banking systems are better capitalized and more resilient to shocks allowing them to continue lending in periods of distress. Igan and Pinheiro (2011) concluded that sounder banks tend to grow faster during moderate-growth periods, while during booms credit growth becomes less dependent on banks' soundness.
As macroeconomic controls that influence the GDP per capita growth rate, we used the inflation rate, the GDP growth and GDP per capita level. Higher levels of inflation determine higher levels of nominal interest rates that can reduce the demand for banking loans and investments (Iwanicz-Drozdowska and Witkowski, 2016) or can influence the level of capital flows in an economy (Cerutti et al. 2017 ). We included GDP per capita accounts for the country's level of development. Table 4 presents the results for the long-term impact of macroprudential policy on GDP per capita growth rate. Model 1 estimates the impact of all macroprudential policies adopted during 2000-2015, captured by the macroprudential index, while model 2 and 3 present the results for the borrower and financial institutions macroprudential policies. All models include sector specific and macro characteristics as control variables. Positive coefficients correspond to an increased GDP growth rate following the adoption of macroprudential instruments, while negative coefficients are associated with a reduction in the country's value of goods and services. As the ultimate goals of macroprudential interventions are to assure the resilience of the financial sector and to reduce the occurrence of financial crises, macroprudential policies should contribute to the economic activity positively. Therefore, a positive coefficient corresponds to a beneficial effect, while the negative ones with a harmful effect on long-term economic growth.
RESULTS
The results obtained confirm the beneficial effects of the overall macroprudential policies adopted by our sample countries, the coefficient being positive and statistically significant at 1 percent (Model 1). Additional macroprudential policies adopted improve one country population's wealth, due to the financial and economic development on a safer and solid ground (i.e. stricter rules, capitalized banks, lower non-performing loans, reduced risk-taking). Through the macroprudential policies adopted, central authorities improve the financial sector conditions, limiting the buildup of financial vulnerabilities, and ultimately reduce the occurrence of financial crises and economic losses. Macroprudential policy is essential in any economy to complement monetary policy as the business and financial cycles are not synchronized. Our results confirm the results obtained by Boar et al. (2017) .
The macroprudential policies that target financial institutions (Model 3) are more effective than those that target borrowers. The positive and statistically significant coefficient (at 1%) confirms the importance of holding additional capital, provisions and reserves on long-term financial and macroeconomic stability. Better-capitalized banks and those with low liquidity risks absorb losses, permitting them to continue lending during difficult times. In addition, macroprudential policies limit bank's incentives to invest in risky assets and the systemic risk manifestation, eliminating the need to sustain the financial sector with public money.
Borrower-related macroprudential policies (Model 2) manifest a negative, but statistically insignificant impact on economic growth. By tightening LTV and DSTI ratios, potential clients have limited access to credit, reducing their demand and limiting the asset prices rise. These measures maintain the borrower-balance sheet unchanged and further limit their consumption and wealth.
Turning to control variables, we note the importance of financial intermediation, banking competition and of the country's level of development, as the resulting coefficients are statistically significant. Financial intermediation and the level of economic development generates a reduction in GDP per capital growth rate. We can affirm that the financial resources were not optimally allocated, limiting the access to finance for potential profitable investments. The country's level of development generates a reduction in GDP per capita, as the higher level of development is, the lower the economic growth rate. Banking competition generates an increase in the GDP per capita, as competition reduces costs, increasing the access to credit for borrowers. 
CONCLUSION
In this paper, we assess the effectiveness of macroprudential policies in assuring a sustainable economic growth. Our results sustain that macroprudential policies have beneficial effects on economic growth, expressed by the GDP per capita growth rate. On long-term, macroprudential policies adopted to reduce the occurrence of financial crises succeed in influencing, also, the real economy, by assuring a healthier financial-macro economy relationship. Macroprudential policies that target financial institutions have greater impact on real economy compared with borrower-related macroprudential policies.
